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MIXER DEVICE FOR DIVIDED SOLID WASTE 
The present invention relates to a mixer device for 
materials, notably made up of various divided solids and 
waste, particularly applicable to the use of processes, such 
5 as the transformation of divided solids, the production of 
materials of the compost type, aerobic or anaerobic 
fermentation, drying, etc ... Its object is also a method for 
applying such a device. 

It is known that in many industrial processes and 

10 notably in the field of chemical engineering, various 
exchanges and transfers are greatly improved by applying 
within . reactors , systems capable of mixing or stirring the 
reacting material. In these reactors, one often resorts to 
stirrers with blades. 

15 However, when the material which one desires to submit 

to stirring, comprises a .significant portion of solid phases, 
these stirring means prove to be unsuitable, notably owing to 
hydrodynamic effects which remain limited in the vicinity of 
the stirrer and to the magnitude of the torque required for 

20 setting this solid phase into motion. 

Mounting the reactor on a horizontal or tilted axis and 
providing rotation of the latter around this axis, were also 
proposed. Application of such devices however is unwieldy and 
therefore costly, and connecting them with external units is 

25 delicate. Moreover, they may be used with difficulty in the 
case of mixtures dealing with large amounts of material. 
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When the material to be mixed consists of various solid 
phases, it is known that notably due to gravity, the material 
is packed in the bottom of the reactor, so that the 
homogeneity of the solid phase is difficult to ensure and 
there follows generation of zones inside these reactors which " 
develop, each at their own rate, finally producing 
differently transformed batches of material. 

Moreover, it is known that during transformation of 
divided solids, the material frequently includes aggregates 
either existing initially or having formed gradually, either 
under the effect of chemical or biochemical reactions which 
release new substances, or because of the addition of a 
liquid phase directed to promote or cause the sought-after 
reactions. 

15 Various systems -applicable to the treatment of divided 

solid materials also comprising liquid or even gas phases, 
and including aggregates of materials, have been proposed. 

Extracting the solid material from the reactor for 
example by means of devices with buckets, shovels, or worm- 
screws, and then turning up this material in order to 
fragment it by suitable means and then reload it into the 
reactor, were thus proposed. 

So-called "counter- rotary" kneading devices which 
essentially consist of two coaxial mixing units, positioned 
in a vertical axis cylindrical reactor, i.e., a scraping unit 
positioned at the periphery of the reactor and a central unit 
consisting of three superimposed propellers, were also 
proposed, both of these units being provided with opposite 
directions of rotation so as to submit the material to be 
mixed to shear stress enabling the aggregates to be broken 
up. Such; a device is however complex, so that it is unwieldy 
to manage both as regards investments and operation. 
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The object of the present invention is to propose a 
mixer device which not only provides regular distribution of 
the material, but also breaking-up. of the aggregates thereof. 

The object of the present invention is thus a mixer 
5 device for materials notably made up of various divided solid 
waste, in a vertical silo, characterized in that it includes : 

- a central working area extending along the entire 
height of the silo and a peripheral zone, 

- means vertically distributed at different successive 
10 levels of the working area, along the entire height of the 

silo, capable of lifting the material from each of the levels 
of the working area and of releasing it, 

- means capable of bringing material from the upper 
portion of the peripheral zone to the lower central portion 

15 of the silo. 

The silo and the working area may have a shape of a 
cylinder, the working area being coaxial with the silo. The 
lifting means may consist of a vertical shaft coinciding with 
the axis of the silo, which will perform rotational motion, 

20 and which will be provided at each of said levels with at 
least one blade, the radius of which will define that of the 
working area, and which will have an angle of incidence 
relatively to the plane of the cross - section of the silo, 
this blade being tilted from the bottom upwards, and on the 

25 side towards which it is brought by the rotational movement 
towards the opposite side. This angle of incidence may 
optionally be adjustable. 

The rotational velocity of the shaft will be relatively 
low, i.e., of the order of five to ten revolutions per 

3 0 minute. 

Preferentially, the blades will be formed with planar- 
elements in the shape of sectors with a centre angle between 
20 and 120° and their dimension, in the radial direction 
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will substantially be between the fifth and the third of the 
silo's radius. 

In an attractive embodiment of the invention, the shaft 
will be provided with a single blade per level and the blades 
5 of two successive levels will be angularly shifted relatively 
to each other by an angle of about 90°. 

The means capable of bringing the material from the 
different levels located at the periphery of the silo to the 
lower central portion of the latter may be of the static type 
10 and will then consist of a bottom with a frustro-conical 
shape. These means may also be of the dynamical type and then 
consist for example of scraping components firmly attached to 
the rotary shaft, which are applied onto the internal wall of 
the silo's base. 

15 The silo may include means for loading it through its 

upper portion, for example consisting of a hatch/ and/or 
through its lower portion and they will consist of a worm- 
screw for example. This worm-screw has the advantage, if its 
rotational direction is reversed, of also acting as unloading 

2 0 means. 

The silo may be used as a reactor so as to apply a 
physical and/ or chemical treatment process therein, such as 
for example a compost making process, and will then include 
for this purpose, means for feeding and/or extracting fluids 
25 as well as means for providing heating of its contents. It 
may then- include heat insulating means relatively to the 
outside world. 

The object of the present invention is also a method for 
providing the mixing of materials, notably made up of various 
30 divided solid waste, in a vertical silo, characterized in 
that it includes the steps: 

- lifting the material from different successive levels 
of a central zone of the silo and releasing it, 
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- bringing the material from the upper portion of the 
peripheral^ zone of the silo to the lower central portion of 
the latter. 

Embodiments of the present invention will be described 
5 hereafter as a non- limiting example, with reference to the 
appended drawings wherein: 

Fig. 1 is a schematic axial and vertical sectional view 
of a mixer device according to the present invention. 

Fig. 2 is a. vertical planar view of a shaft fitted with 
10 a blade used in the embodiment of the invention illustrated 
in Fig. 1. 

Fig. 3 is a front view of the blade illustrated in 
Fig. 2. 

Fig. 4 is a planar view of the blade illustrated in 

15 Figs. 2 and 3. 

In the embodiment of the invention illustrated in the 
figures, the mixer device consists of a cylindrical reactor 1 
with a circular cross section and of radius R, which ends at 
its base, with a f rustro-conical portion la. 

2 0 The reactor 1 is axially crossed by a shaft 3, which 

rests on its base on a bearing 4 and is firmly attached at 
its upper end, to a motor. 5 fixed in the upper wall 7 of the 
reactor 1 and which ensures that it is driven into rotation 
at a low velocity, preferentially between 5 and 10 

25 revolutions per minute. 

The shaft 3 is provided with blades 6 ' which are 
positioned step by step along the entire height over 
different levels, which are spaced apart from each other by a 
distance d substantially equal to about 1/5 of the radius R 

30 of the reactor 1. In the embodiment illustrated in Fig. 1, 
the reactor is thereby separated into twenty-one levels n X/ 
n 2 , n 3 .... n 21 which match the associated blades 6. The shaft 3 
is provided with a single blade 6 per level and the blades of 
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two successive levels are angularly shifted relatively to 
each other by an angle of about 90°. 

These blades 6, including one illustrated in a planar 
view in Fig. 4, substantially are in the shape of sectors 
5 with a centre angle 8 which may be between 2 0 and 12 0° and 
preferentially between 80 and 120° and have a radius r, 
preferably between the fifth and the third of the radius R, 
of the reactor 1. The blades 6 are provided with a certain 
tilt, i.e., they are tilted by an angle a which may be 
10. between about 10 and 35°, relatively to the cross section S 
of the reactor. 

The blades 6 are firmly attached to the shaft 8 via 
• fixing components which consist of a base 12 welded onto the 
shaft 3 and of a cap 14 which will cover the latter and onto 
15 which each blade 6 is welded. Attachment of the cap 14 on the 
base 12 is provided by two screws 16 which pass through two 
holes 18 in a circular arc of the cap 14, so as to screw into 
the base 12, which allows adjustment of the angle of 
incidence, a. 

2 0 The blades 6 are tilted from the bottom upwards on the 

side towards which they are brought by the rotational 
movement D towards the opposite side of the latter (as 
illustrated in Fig. 3) so that, during this rotation, the 
material is lifted by the blades, slides on the latter, and 

2 5 falls back down again as soon as it moves beyond' their upper 
edge 6 a - A dual effect results from this. 

A first effect is the disintegration of the material 
aggregates which originally exist and tend to form as a- 
result of the compression of this material or of various 

30 reactions . likely to occur inside the reactor . * A second effect 
is the ascending movement of the material into the working 
area of the silo. 
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Indeed, during their rotation in the material, the 
blades generate a trail forming an empty space with no 
material, which begins to fill just after their passage, with 
material partly coming from the peripheral zone, so that the 
5 material lifted by the blades and which falls, back into the 
trail of the latter, will then be superimposed to the 
material coming from the peripheral zone, hence a gradual 
rise of this material in the working area. At the same time, 
the material of the upper zone of the silo falls back, 

10 through the peripheral area towards the base of the latter. A 
kind of convection movement is thereby generated. 

The silo may be fed with materials through a hatch 9 
provided in its upper wall 7 and/or through its base la by 
means of a worm-screw system 11. The latter is driven into 

15 rotation by a motor 13 and is fed with materials to be mixed 
by a hopper 15. Extraction of the material after its mixing 
and possibly its treatment, may be provided through the base 
of the reactor 1 by means of a discharge hatch 17. This 
extraction may also be carried out by the worm- screw system 

20 11 by simply reversing its direction of rotation. 

The bottom la of the reactor 1 may include a scraper, 
which is illustrated in dotted lines in Fig. 1, and which is 
intended to prevent the material from durably adhering to the 
bottom of the reactor 1 and from piling up and thereby 

25 disrupting proper material flow in the peripheral zone of the 
reactor. 

This scraper consists of two arms 19 firmly attached to 
the shaft 3 which, when the latter revolves, push back the 
material from the periphery to the centre of the reactor 1. 
3 0 The base la of the reactor 1 may include a grid intended 

to allow liquids to flow. It may also include gas, notably 
air, feeding means 20, for example with a slight overpressure 
with which, in the upper wall 7 of the silo, a discharge port 
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22 is associated for generating flow of this gas inside the 
latter. 

After having set the shaft 3 into rotation, one proceeds 
with loading the reactor 1 from the upper hatch 9, this prior 
5 setting of the blades 6 into rotation thereby prevents any 
packing of the material. When the reactor is used in addition 
to its material mixing function, for achieving a certain 
treatment process, for example for making compost from 
materials notably consisting of green waste, food waste, 

10 animal faeces, wood waste, etc.; liquids, gases and even 
solids may be injected therein. In the case of compost 
making, green waste, straw, etc... may notably be injected from 
the worm-screw device 11 at the actual base of the reactor 
i.e., where the sludge is more liquid, whereby better 

15 homogenization of the material may be further provided. 

So now, according to the invention, as the rotational 
movement of the blades 6 is performed at different levels of 
the reactor, the thereby generated convection movement within 
the latter causes both local mixing of the material and 

20 homogenization of the whole of the latter, respectively 
insofar that each "divided solid grain" statistically travels 
through the whole of the reactor. 

Of course, the blades 6, which are of a planar shape in 
the embodiment described earlier, may be provided with 

25 different shapes including spiral shapes so as to possibly 
enhance the "lifting" movement of the material performed by 
the blades. 

According to the invention, other means may also provide 
the achieved movements of the material, in the embodiment 
30 . described earlier with blades. 

The reactor, notably^ when it provides an additional 
function to that of the mixer, may advantageously be provided 
with devices for introducing liquids or gases during 
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operation. These devices may be simple ports provided in the 
wall of the reactor, connected through pipes to liquid 
feeding or gas blowing systems. The devices for introducing 
liquid or gas may preferably be distributors such as 
5 assemblies of perforated pipes, with a small diameter, or 
diffusing plates with fine holes bored therein. An injection, 
notably of gas, may also be achieved by means of the shaft 3, 
if the latter is hollow. The shaft 3 will then be connected 
to the liquid or gas feeding system and will be provided with 
10 small ports positioned beforehand along its entire height so 
as to allow gas or liquid to diffuse within the bulk of 
material . 

Very certainly, the liquids or gases introduced therein 
may be preheated prior to their introduction, so as to 
15 generate heat exchanges favourable to the desired 
transformations . 

Heating the reactor may be attractive for applying 
reactions at a certain temperature. For this purpose, the 
latter may advantageously include a double shell in the 
20 interspace of which heating means will be positioned. 

Hot air may also be sent into this interspace or 
electrical resistors preferentially positioned against the 
internal wall may also be positioned therein. 

Alternatively, the heating means may be directly set up 
25 in the silo. 



